ABSTRACT. Industrial economists surmise a relation between the size distribution of firms and performance. Usually, attention is focused on the high end of the size distribution. The widely used four-firm seller concentration ratio, C4, ignores what happens at the low end of the size distribution.
used as a measure of the competitive forces within an industry. 2 However, measures of seller concentration may remain unchanged when the number and size distribution of firms changes.
Most concentration measures use data of only a small number of firms. The widely used four-firm concentration ratio is equal to the share accounted for by the largest four firms in an industry. The main disadvantage of the four-firm concentration ratio is that it represents only a small part of the size distribution of firms. Whether a high four-firm concentration ratio is due to only one or two very large firms, or whether the share of all other firms is mainly in hands of small ones, is not evident from the level of the four-firm concentration ratio. Therefore, additional aspects of the firm-size distribution next to the four-firm concentration ratio should be taken into account.
In this paper, we want to investigate to what extent Dutch manufacturing price-cost margins are influenced by (1) the presence of one or two large firms which dominate the other firms within an industry (large firm dominance) and (2) the share of small business (small business presence), next to other market structure variables. Large firm dominance and small business presence are used as measures of the firm-size distribution next to the four-firm seller concentration ratio.
Recent textbooks on industrial organisation have paid little attention to the presence of small business. Only a few scattered sentences are devoted to the effects of small business presence: 'Competition from smaller firms limits the ability of the largest firms to exercise market power' (Martin, 1988, p. 184) and 'In general, oligopoly price structure breakdowns are more likely, the higher the proportion of industry capacity in the hands of competitive fringe producers...' (Scherer and Ross, 1990, p. 279) . In our search for previous empirical studies on the influences of small business presence on price-cost margins we 5: 173--186, 1993 . 9 1993 did not find any explicit empirical contribution? So we must conclude that influences of small business share have never been explicitly empirically investigated. Probably, this is the case because it is mostly argued that the division of the firms into the largest four and all others gives sufficient informarion about the distribution of the market power. Moreover, numerous studies have found concentration ratios and other statistics of firm-size distribution to be highly correlated. 4 For this reason it is often supposed that empirical investigations will yield similar results regardless of the concentration measure chosen. However, Kwoka (1981) shows that alternative concentration ratios which are highly correlated do not necessarily lead to similar results in studies relating concentration ratios to performance.
SmallBusiness Economics
So it will be useful to focus on a more appropriate measurement of the size distribution of firms. First, a further division of the remainingfirm share into that of small and larger (mediumsized) firms is of importance when investigating the influence of market structure on industry's price-cost margins. The power of the largest firms might be diminished by the presence of many small firms. Second, a closer look at the market share distribution among the four largest firms is required because it is not obvious that the largest four firms are of equal importance. And why should exactly the largest four firms reflect the ability of an industry to raise price above cost? The results of Kwoka (1979) , in which market share data of 314 U.S. manufacturing industries for 1972 are Used, suggest that this ability depends on the sizes of the top two firms. A third large firm appears to have a negative effect on price-cost margins, suggesting that this firm is a rival rather than a partner in the collusion.
In this paper we will consider influences of small business presence and large firm dominance on price-cost margins by introducing these variables into a model which includes other market structure variables like the four-firm seller concentration ratio, buyer concentration, capital intensity, business cycle and international trade measures. In the next section we describe the data used. In section HI the influences of several market structure variables on price-cost margins are investigated. In section IV further attention is paid to the effects of small business presence. The conclusions are presented in the final section.
H. Data
We use the Dutch manufacturing data set DUMA, 5 covering the period 1974--1986 and consisting of 66 three-digit 6 industries. This data set is mainly based on the 'Production Statistics Manufacturing Industry' published by the Netherlands Central Bureau of Statistics. Unfortunately, firms employing less than 10 people are not included. The coverage ratio in terms of employment (1986) of the manufacturing sector with firms employing 10 or more employees is 87% and that of the total manufacturing sector is 81%. Not all two-digit industries are covered. The notoriously difficult petroleum industry and miscellaneous (n.e.c., other) manufacturing industries are left out and data for the instrument engineering industry became available first in 1980.
We collected additional information to investigate the effect of large firm dominance on Dutch manufacturing price-cost margins. The starting point was a list of the 25 largest industrial enterprises in the Netherlands, measured in employment figures (1985) , published in De Smidt and Wever (1987, p. 161) . Each of these enterprises was classified in a three-digit industry by the combination of several statistics. 7 Some enterprises were split up according to economic activity and hence classified in more than one three-digit industry. Also, some enterprises were assigned to three-digit industries which are not covered by our data set. Classification of the enterprises supplied thirteen three-digit industries which are dominated by one or two large firms. This procedure yields that an industry is defined as a dominated industry when one firm accounts for more than 40% or two firms account for more than 50% in the number of employees.
Additional data were also gathered to calculate the share of small firms. The numbers of Nil-time employees and firms 8 per three-digit industry for the period 1974--1986 were constructed from the compilation of the 'Statistics of Man-years and Gross Wages'. The share of small business is defined as the share accounted for by firms with 10 to 50 employees. We were able to measure the presence of small firms --given the available data --by the number of employees and by the number of firms accounted for by firms employing 10 to 50 employees. Measurement in employment has one important drawback: if small firms are more labour-intensive, employment measures will overstate their relative importance. Therefore, we prefer measuring the small business presence by the number of firms? relatively low price-cost margin but that for the highly concentrated fertilizer industry (29.1) the price-cost margin is somewhat higher. In the latter industry only a fourth of the firms employ 10 to 50 employees. These figures suggest that the market power to set prices above cost represented by the four-firm concentration ratio is diminished by a high small business presence. However, moderately concentrated industries, having a concentration ratio between 0.60 and 0.80, give another image. Among this group of ten industries we focus on the two industries with the highest level of price-cost margin: manufacture of dye-stuffs and pigments (29.3) and the pharmaceutical industry (29.6). For these industries 47% and 51%, respectively, of the firms employ 10 to 50 employees. Thus, among the group of moderately concentrated industries high levels of pricecost margins go along with high levels of small business presence contradicting the above-mentioned finding for the highly concentrated industries.
So, the interaction between the influences of the four-firm seller concentration ratio and small business presence on price-cost margins is not straightforward. Below we will investigate these relationships more systematically by means of a model explaining price-cost margins.
III. Explanation of Dutch manufacturing pricecost margins
In this section we will consider a model to explain differences in price-cost margins of Dutch manufacturing industries. The selection of some market structure variables draws upon the recent empirical study of Prince and Thurik (1992) . 11 Their aim was to investigate the relationship between seller concentration and Dutch manufacturing pricecost margins and its development over time, i.e. whether price-cost margins are more procyclical in more concentrated than in less concentrated industries. In our present study the emphasis is on investigating the influences of the firm-size distribution variables like large firm dominance and small business share next to that of the four-firm seller concentration ratio. The following hypotheses will be tested:
Seller concentration
The ability of an industry to raise price above cost increases with increasing four-firm seller concentration ratio, C4, i.e. the share of total employment accounted for by the four largest firms within an industry) ~
Capital intensity
The higher the amount of capital involved within an industry the more difficult it is to enter. When the threat of potential entry is low it allows incumbents to keep prices above competitive levels. Thus, capital-intensive industries are expected to have higher price-cost margins than labour-intensive industries. 13 In the present study the total amount of fixed-capital formation in the preceding 10 years is assumed to approximate the level of capital. TM So capital intensity, K, is measured by the ratio of the value of the cumulative investments in the preceding 10 years (deflated) and output (deflated). Furthermore, K controls for differences in capital costs which are not deducted in the computation of the price-cost margin and which undoubtedly play a role when prices are set. Then, the capital costs must be allowed for by including K as an explanatory variable. Domowitz, Hubbard and Petersen (1986) and Prince and Thurik (1992) presented extensive investigations on the cyclical behaviour of pricecost margins in U.S. and Dutch manufacturing industries, respectively. Following these studies influences of the business cycle are measured both at the supply and the demand side by the degree of capacity utilization, 15 CU, and the relative change in sales (deflated), RS, respectively. Both variables measure fluctuations in the demand level, while the former is also influenced by supply effects such as choice of technology, efficiency, etc.
Business cycle
In a business cycle downturn when demand is slack industries will lower their prices to compensate the loss of sales: lower prices will attract more buyers. In a booming stage industries will set higher prices in order to benefit from the growing spending of their buyers. However, the extent to which prices can be raised is limited because too high prices will result in sales losses. So, we expect price-cost margins to be higher in business cycle upswings than in downturns.
Cubbin (1988, p. 21) , however, points out that a low degree of capacity utilization can be the result of a deliberate creation of entry barriers by incumbents by holding excess capacity. In this case we would expect a negative relation between capacity utilization and industry's price-cost mar-
. Internationaltrade
In a small open economy like the Netherlands influences of exports and competing imports are expected to affect manufacturing price-cost margins. Competing imports, CI, are expected to have a negative influence on price-cost margins because they do increase the degree of competition within an industry.
Industrial economists give theoretical explanations for positive as well as negative influences of exports on price-cost margins, x6 We will not discuss them all, we just mention two examples here. On the one hand, export activities might be needed for survival when the domestic market is too small to dispose of all products. On the other, it is argued that a firm will only operate on foreign markets when their exporting activities are rewarded by a risk premium. Empirical results of the influences of exports are contradictory too: positive as well as negative effects of exports on price-cost margins are found. See, for example, Pagoulatos and Sorensen (1976) in which inconsistent effects of exporting activities are found in several EC-countries.
Buyer concentration
The influences of the four-firm seller concentration and the share of exports are supposed to be dependent on concentration of the buyers. Countervailing power of the buyers is assumed to diminish the market power to set prices above costs. See also Br6oks (1973) , Lustgarten (1975) , Collins and ~ Preston (1969) and Schumacher (1991) . Based on the assumption that a low buyer concentration on the domestic market also holds for the foreign market we expect the influence of exports on price-cost margins to depend upon buyer concentration) 7
In this study we use an inverse measure of the degree in which buyers are concentrated. The share of household consumption, PC, is defined as the ratio of consumption expenditures of households and final output minus exports. The lower the share of household consumption the lower the number of buyers, and thus the higher buyer Concentration is. We include the multiplicative terms, C4PC and EXPC, to measure the cross effects between seller and buyer concentration and between exports and buyer concentration, respectively. The expected sign of C4PC is positive, whereas that of EXPC is negative.
Large firm dominance
Possibly the supposed positive relationship between price-cost margins and seller concentration is due largely to the presence of one or two dominant firms within an industry. See Kwoka (1979) . Furthermore, in the Netherlands there are relatively many large international manufacturing firms (for example, Unilever, Philips, Hoogovens, T&D-Verblifa, AKZO, VMF-Stork) which are expected to play a dominant role within a threedigit industry. Thirteen industries of our data set are found to be dominated by one or two large firms. The dummy-variable DDom equals one when the industry is dominated and equals zero otherwise and is expected to be positively related to the industry's price-cost margins.
Small business presence
We expect that a high share of small business goes together with a low level of price-cost margins. A high small business presence, implying that there are many small firms, leads to a higher level of competition than when fewer, but larger firms are present.
Next to this measure we introduce the relative change in small business share. The growth in the share of small business can be seen as an indicator of the. growth in the level of Competition. If the number of small firms increases the degree of competition will rise. Actually, the change in small business share is partly the result of the height of the entry barriers. In the presence of low entry barriers there will be considerable entry of small firms resulting in more competition and consequently in low price-cost margins. (1) on price-cost margins will be discussed below. On first consideration the influence of the fourfirm seller concentration ratio, C4, on price-cost margins is negative and significantly 19 so. However, the effect of seller concentration on pricecost margins is also determined by the coefficient of the multiplicative term C4PC. The effect of seller concentration on price-cost margins is i~PCM/'dC4 ---0.056 + 0.107PC. For an industry with an average level of PC among the 66 industries (PC a --0.546) OPCM/aC4 --0.002, with corresponding t-value 0.1. This indicates that the influence of seller concentration on price-cost margins is positive but statistically insignificant.
The estimated coefficient of the measure of capital intensity K is positive, implying that more capital-intensive industries have higher price-cost margins than industries in which the capital intensity is lower.
Both business cycle measures, CU and RS, have a positive impact on price-cost margins. A higher utilization of the capacity leads to higher price-cost margins than when a considerable part of capacity is unused. This result implies that the higher excess capacity the lower price-cost margins and thus rejects the view that excess capacity is held to create artificial entry barriers. Furthermore, in a business cycle upswing represented by a positive relative change in sales, price-cost margins are higher than in a downturn when demand, is declining.
The influence of exports, EX, depends on the coefficients of the variable EX and the multiplicative variable EXPC: OPCM/OEX = 0.083 -0.123PC. In the case of a low number of buyers (PC=0) the effect of exports on price-cost margins is positive. On the other hand when there is a very large number of small buyers (PC ---1) exports influence price-cost margins negatively.
When an industry faces competing imports, CI, domestic firms have to compete with foreign sellers too. As expected this lowers the industry's price-cost margins.
So far, we have considered the more traditional market structure variab!es. We notice that the empiric~ results are in agreement with our expectations and also with earlier results obtained in Prince and Thurik (1992) . Now we will discuss the influences of large firm dominance and small business presence.
The effect of the dummy-variable for dominated industries, DDom, is a positive one. Industries which are dominated by one or two large international firms have the ability to set prices above competitive levels. We already noticed that the four-firm seller concentration ratio does not influence the level of price-cost margins. This means that support is found for the result of Kwoka (1979) : market power to set prices above cost is reflected by the sizes of the top two rather than the top four firms. The measure of the firm-size distribution on the other end of the distribution, SBP, appears to have an unexpected positive sign, suggesting that a high small business presence goes along with higher price-cost margins than when only a few small firms are present. However, this effect of small business presence is not significant. The coefficient of the relative change in small business presence, RSBP, is negative and significantly so. If entry barriers are low and the conditions to enter are prosperous, incumbents will be joined by new firms. An increase in the number of firms will intensify competition and lower the industry's price-cost margins.
IV. Further tests on effects of small business presence
The above results show that the small business share does not have a significant effect on pricecost margins. Ignoring the effects of small business presence in studies focusing on the explanation of the industry's price-cost margins seems no major drawback. However, this is a rather strong conclusion based on the exercise shown in section llI only. We shall further explore the effects of small business presence in this section.
First, we shall divide the whole sample of 66 industries into two subsamples according to the level of small business share. This enables to investigate whether the explanatory variables have disparate impacts on price-cost margins for the industries classified in the two subsamples. Also, the hypothesis 'competition from smaller firms limits the ability of the largest firms to exercise market power' (Martin, 1988, p . 184) can be tested. Support for this hypothesis is found when the influence of seller concentration is significantly larger for the subsample including industries with relatively less small firms than for the subsample of industries in which a relatively large number of small firms is present. Second, we shall consider whether there is a discontinuity in the influence of the small business share on price-cost margins. This approach implies a test of a less strong hypothesis than the first one. In the second approach only the effect of small business ,share, and not that of all other explanatory variables, is expected to differ between the subsamples with a low and a high small business presence. Below we will discuss both methods in more detail.
Sample division
We investigate whether the influences of all explanatory variables appearing in equation (1) differ between industries with a low and a high average small business share by means of sample division. The sample of 66 industries is divided into two subsamples: one containing industries with an average share of small business lower than a certain level S* and one containing the remaining part of the industries. We had no a priori preference for the value of S* so we ran separate regressions for the subsamples defined by some values of S*. Given our data set we chose S* --0. 50, 0.55, 0.60, 0.65, and 0.70. For each value of S* Chow-tests 2~ of testing the pooled model against the sample division are in favour of the pooled model. So the estimation results of the two subsamples do not differ significantly from each other. However, the different sample divisions all show individual coefficients which do differ significantly. See Table H. For each pair of subsamples defined by S* = 0.50, 0.55 and 0.70 only the coefficients of the capacity utilization differ significantly, but for those defined by S* ---0.60 and 0.65 three coefficients are significantly different from each other. The variables of which the estimated coefficients differ significantly are the capital intensity, the degree of capacity utilization, and the level of competing imports. The coefficient of capital intensity is significantly higher for industries with a relatively high small business share than for those with a relatively low small business share. For the coefficient of the capacity utilization the opposite holds. The former result is somewhat surprising. Apparently, it is more difficult to entry an industry with already a high level of small business than one in which there are less small firms. The latter result means that industries with a relatively low small business share, implying a high presence of larger firms, appear to move their prices in a better accord to fluctuations in the utilization of capacity. Probably, large firms do better plan the utilization of capacity and the corresponding price-setting. The negative coefficient of competing imports is lower for industries with a relatively low small business share than for those with a relatively high small business presence. As expected competition from abroad does affect large firms rather than small firms. Furthermore, the estimation results show that the effect of seller concentration on price-cost margins is larger for industries with a small business share below S* than for industries with a small business share above S* for all values of S*, however not significantly so. In other words, the hypothesis of Martin, i.e. that competition from small firms limits the ability of the largest firms to exercise market power, is neither rejected nor supported.
A critical level of small business presence
We investigate whether the influence of small business share on price-cost margins differs between industries with a level of small business share below and above a critical level L c by introducing Such a distinction is comparable with supposing that there is a critical four-firm seller concentration ratio. A number of studies have found support for such a critical concentration ratio. 21 "Virtually all show a distinct upsurge in profit rates as the four-firm concentration ratio passes through a range somewhere between 45 and 59 percent. They lend support to Chamberlin's hypothesis that respect for mutual oligopolistic interdependence tends to coalesce at some critical level of seller concentration" (Scherer, 1980, p. 280) . The connection between small business presence and concentration at the high end of the size-distribution can be illustrated as follows. A small business share below a certain level Lc corresponds with a four-firm seller concentration ratio above 1 -Lc -R, with R defined as the share accounted for by the 'remaining' firms, i.e. firms not belonging to the largest four or to the small business.
So, based on the positive relation found between concentration and price-cost margins above a certain level of concentration, we expect to find a positive relation between small business presence and price-cost margins below a certain level of small business presence. In other words, we expect the variable DaSBP to influence the industry's price-cost margins positively and the variable D2SBP to leave the price-cost margins unaltered.
The results are in Table Ill . For all values of L~, except L~--0.60, the variables D1SBP and D2SBP appear to have no significant effect on price-cost margins. We will not pay further attention to the other coefficients. However, for Lr = 0.60 we will discuss the results in more detail. The coefficients of all explanatory variables that were already introduced in equation (1) show minor differences when compared with the results of equation (1) Drawing conclusions from these exercises we may say that if there is any effect of small business presence on price-cost margins it is a weak one: there is some evidence for a critical level of 0.60 in small business share. The lack of empirical evidence of significant influences of small business presence on price-cost margins might be due to measurement problems. We chose for measurement in firms because measurement in employment can be biased by differences in labour productivity between small and large firms. Nevertheless we ran the aforementioned exercises with small business presence measured by the number of employees instead of firms. Still no significant effect of the small business share on price-cost margins is found.
Also, the definition of small can be argued upon. Firms employing less than 10 employees are not included. These firms account for more than 50 percent of the total number of firms and for about 8 percent of the total employment in Dutch manufacturing in 1984. This measurement problem is not as serious as it might seem at first sight because all other variables used in the empirical analyses are measured excluding the activities of the firms employing less than 10 employees. Furthermore, re-estimation of the model underlying equation (1) with small business share defined as the share of the number of firms accounted for by firms employing 1 to 50 employees yields regression results similar to those presented in equation (1).
Altogether, it appears that the above-mentioned measurement problems of the share of small business are not the source of the low correlations between small business presence and price-cost margins.
V. Conclusion
In this paper we investigated the influence of large firm dominance and small business presence next to that of the four-firm seller concentration ratio and some other market structure variables on Dutch manufacturing price-cost margins. We used a large data set consisting of 66 manufacturing industries from 1974 through 1986, coveting 81 percent of total employment in Dutch manufacturing.
The empirical results provide us with the following conclusions. First, the presence of one or two dominant firms within an industry has a positive effect on industry's price-cost margins. Second, the presence of small business appears to have no significant influence on price-cost margins. Some evidence for a critical level of small business presence is found. In industries where small firms account for less than 60 percent of the number of firms price-cost margins are positively influenced by the small business share, whereas industry's price-cost margins are unaffected by this share if small firms account for 60 percent or more of the firms. In other words, price-cost margins of industries with a low small business share ( < 0.60) are higher than those of industries with a high small business share (/> 0.60), ceteris paribus. Third, growth in the presence of small business does increase the level of competition which lowers industry's price-cost margins significantly. Fourth, the widely used four-firm seller concentration ratio does not have a significant effect on price-cost margins. This last result together with the one first mentioned suggests that large firm dominance does better reflect the market power to set prices about competitive levels than the four-firm seller concentration ratio. Furthermore, capital intensity, capacity utilization and sales growth affect price-cost margins positively, whereas competing imports affect them negatively. The influence of exports on price-cost margins depends on the extent to which buyers are concentrated.
The insignificant effect of the concentration ratio on price-cost margins confirms the feeling that a positive relationship between concentration and price-cost margins such as found in U.S. studies does not exist in some European open economies. 23 However, it might be that such a relationship does exist but that it has remained unnoticed due to the quality of the data: at least four-digit data are required for a close correspondence with product markets and concentration ratios should be corrected for geographical dispersion of the product market. In most U.S. studies the data used meet these requirements.
The overall conclusion is that empirical investigations on the explanation of manufacturing price-cost margins may ignore the existence of a high small business presence but not that of large firm dominance or small business presence growth within an industry.
The empirical findings presented in this paper suggest the following policy implication. From a welfare point of view price-cost margins should be kept low. So, policy-makers should stimulate a continuous birth of small firms since a growth in the presence of small firms depresses the level of price-cost margins. Furthermore, the presence of one or two dominant firms within an industry leads to high price-cost margins so that the formation of dominant firms through mergers or takeovers in Dutch manufacturing industries should be restricted. However, the welfare disadvantage of these large internationals should first be weighed against their indispensable contribution to the Dutch economy as a whole.
Future research will focus on intra-industry differences between small (10 to 50 employees) and large (50 or more employees) Dutch manufacturing firms.
Notes
i In general, oligopoly theory points to higher prices in more concentrated industries. However, the conclusion of a critical examination by Demsetz (1974) reads: "... theoretical support of the market concentration doctrine, including its barrier-to-entry variant, is weak or non-existent" (Demsetz, 1974, p. 174) . See for empirical surveys for example Weiss (1974) and more recently Weiss (1989) . In Weiss (1974) a comprehensive table (Table 11, pp. 204--215) lists many empirical tests on the relationship between industrial concentration and profits and margins. Most studies show a significant positive effect of concentration on profits or margins, but there is also a number of studies that yield no significant effect on profits or.margins. In Weiss (1989) results from studies on the concentration-price relation of separate industries (amongst others, cement, banking, airlines, supermarkets) are shown. In the concluding chapter of his book Weiss tries to give a general answer on the question "Does concentration raise price?". According to Weiss the results seem to yield overwhelming support for a positive relation between concentration and price. However, in Schmalensee (1989) a discussion of empirical studies on cross-section data led the author to Stylized Fact 4.5: "The relation, if any, between seller concentration and profitability is statistically weak, and the estimated concentration effect is usually small" (Schmalensee, 1989, p. 976) . 2 Demsetz (1973) argues that the concentration-profitability relation reflects intra-industry efficiency differences rather than collusion. Studies aiming at distinguishing between the collusion hypothesis and the efficiency hypothesis find little support for either hypothesis but rather for their simultaneous working. See Ravenscraft (I 983), Clarke, Davies and Waterson (1984) , Schmalensee (1985 Schmalensee ( , 1987 and . Some of these studies included both concentration and market share in explaining profitability to discriminate between both views. The results strongly support Schmalensee's Stylized Fact 4.11: "... the coefficient of concentration is generally negative or insignificant in regressions including market share" (Scttmalensee, 1989, p. 984) . 3 However, some studies did investigate the influence of market shares of firms other than the top four. They focused on both four-firm seller concentration and marginal concentration, i.e. the market share accounted for by the fifththrough-eighth largest firms. Miller (1967) concluded that greater marginal concentration results in lower profitability, and the results of Collins and Preston (1969) suggest that this is only the case in industries having average concentration. included the market share of all remaining firms too in explaining price-cost margins of groups of firms:
